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(54) DEVICE AND METHOD FOR GATHERING TRAFFIC INFORMATION 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a node on a 
communication network to gather information regarding 
traffic. 

SOLUTION: The communication network 1 is a 
communication network where additional decentralization 
control by traffic engineering is performed. An in-side router 
1 1 S, a repeating router 1 1 R, and an out-side router 1 1 D 
arranged on the communication network 1 gather and store 
traffic information on respective links connected to 
themselves in a database. Those routers 1 1 floods the 
gathered traffic information by opaque LSA. Each router 1 1 
having received the opaque LSA stores information on the 
opaque LSA in its database. Consequently, the in-side 
router 1 1 8 performs load decentralization control according 
to information on the traffic of respective links. 
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1 

ffil©y-H«rM«r-5h77^y^f»«S^iS15t, AS© 

«&© ^77^-^ \zm-rz>m&&&m~rz> h^y^y 

IHHE h 9 0* 

IE«*£. £*ATV>Sh 9 7* 20 
IW«k«!>/-K*lMW*3i«» 

y^**«««BT*oT. aeoy-Hicattaft 

&iim&<D h77^-^ iClffl-T * h77 

-f y 7 1* $B4XI605 1 , flflE h77^7^ «tt*UWKK J: 

o jk»3 n&wE s s © j - v \zsrn. a n?tmmi&<D h 

*fcK«!l©y-KIC««lSnfca«»©h97-f y^fc 30 
HI** 3] Mr*Hl*&tt2IC*HT, iWMffloy 

- k a»6 i£«a nxt & h v y 4 v z \zmr £ , 
mm2tiTZtzmm&z®< mvmm&izi&m-tz h ? 
y^v^mwB.mm^^zmfLx^, v^y^^y 

tl-5, MEaffi&Wh^TU -7;7^ffi«riR^-rS h77 
fcaflgft©^?^ y^lCM-r-S^SrlXftL, ME4X 

ifcanfeMEBE©/- Hic«?*£3nfcaffi&© h?7 
mm<Dj- Fiz&tfizntzMimob^yj vtizmr 
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fifjEiixsian^sfigagEoy-Hic^sti 
fcaffisscDh^^^ y^icwr-&if$8t, flawy- ha^ 
esiwanr^fe^fliiwy- Hic«8itanfcam^<D s 

5 •v7lzraT£W&<h£E1trf£3M@<!:. *<i7lT 
[0 0 0 1] 

IC^lt^h^T'^ -7^^<KmSS, h77>f^«a 
U aft** h7-*lc43V>-C, &*?r#fit£fT5 

[ooo2] iit, #sewa, a«*«7 h^-iM;:*.^ 

WT^, a«*v h»7--*fc*i»*S/-FKirr*. 
[0 0 0 3] 

[«£*©t£ffi] -f>^-;Mt 3**->g>€«& 
— IP (Internet Protocol) 7KW*<##3 

nfc i p/tdry HcsMMsnatBsn*. i p/^t-^ h 
tt. i P7Hl/Xi:a^v>TJH^Iffl*t8{an, &$te 

[0004] i P7 pwucgt*wc;u— ^fflfcgoj: 

>y-7"Dhn;i'i:LT, Sft, RIP (Routing Info 
rmation Protocol) ifcfiOSPF (Open Shortest Pa 
th First) «J:lC^fflanT(r^„ dne>©JU-5--i' 
>if'7nhuMZ, &*imz\t. a«^yh"7-^rt 
©#iJ>?©3Xh (fctx.«*^ysfc) icS-^ViX55 
5feiT©gM©ii*K (;p-h, /tX) ^©fiS 

is^i p/^7 h©a^iiK«hLTia^-r2»fc©-c* 

[0 0 0 5] 

[%Bg*Wftbct^cfr?)2SJS] b^u, cne.©^- 

C:J;9, hl*3*fT€r32^^y^ h©S (T 

•5. 
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[0 0 0 6] ^-r-f>^-rDh3JH:«fc 

[0007] osPFicte. ##©»&£a8: 

si/T i p/^y h&ftmtzm^* b • V^/^T. 

(Equal Cost Multipath) t 7-4 

»#^-r-2.«^icfse.nT*5 0, ifc, ospfot 

©^«llC^«L-C#?SVio 10 
[0 0 0 8] -tilT?, SJffi, -f >9—*y HCfctf-SH 

©#&£f? 

[0 0 0 9] — 7j. u©J;7Sh77^ • 

«!£3-tf , h 7 7 4 y y \zm-r 

-5. 

[0 0 10] &%Wi$, Z.<D£vt£VttelZ&frt3.2tltc 

bm-e&io, h77-f ypowmzi&CT&ffiftfftzm 

h77-f7i? icBrr 5ti*3S£JKm-T?££ J: 5 5 d i 
[0011] 

T, ^Scoy-H(C^$nfciiS«KOh77^ yy\Z 

mTz>tfim*:W.mrz> byy^ yym^vmt. 
mm*y b r 7-i7±<ommzfub^)v-cmm^n^^y 
■k-is\z£K). mzbyy* yymm^mzjzo^m 

ytuzm-tzmn^fao)/- FcsHrr-s byy* yy 40 
mmmmmt, mos-bfrzxktaztxxgfrmmos 

- b' i:tt«!Sftfca<l»© h 5 7 V * t»i-r*««* 
Sff-T* hyyj yvtfm&m&t. m&ibyyjyy 

mmmm \z «t 0 Km $ n& «na e e © y - h ics^s 

[0 0 12] *f£f3l:i&5tiS#8«i&J£lffte, iffi« 
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y hv—yiz&wzffa&s-bizm-tibti, m$E.mm& 

Obyyjyy Iff $S £«lf|-f S Vyyj yy If *S«t&g 

4 y o\zwtz 3 'tf\m*.mk-$-%Y?y << yvmmmm 
a s© y - h \znm 2 tir^mmmo b v y 4 y y \zwt 
\z&m2tiizmm &© b 5 yj y y izm-? stit&t £ts 
[0013] &%w\zm%m% l qiM&m\zj:z>t. am 

*y bV-ylZKHZy-Mi, gE©y-h*lC*&tf!3 

n*tam&© h77-f<^ icwr^^^iR^-rs 1 1 
h\z, m<D;-bfr£>mm2nT<&rcmm<»s-b\z& 
i&3.ti*:amg&© h 5 y << y 9 izm-r&m&z&m u 

$nfcCin^C9l»^lC*^T, Sfi^y h«7-ir±CD 

is*. h57*y*©*«cfcufcftw#tttt*peff5 

[0 0 14] j(?*U<«, Hill2tooy-K*^illfi$tl 

Wfi, ■zzizmzztiz. 

[0015] z.n\z^r), &z>;-b\zmm2tiTg 

fc. ®.(D;-\*(DVyyjyy\zm-?Z>mU*, *ti$K 

a^t^s. ^rof^m, mm^ybu-y±<D-r^.x<Dy 

[0 0 16] 

l%W<D2&M<D&m] <mm*y YV-y 1 ©««^>EI 
1«, r^ffiitK^gj $#^v-K* 

ttsm^-y h>7— ^ 1 ©«tig«fi£Sr*-r^p^^Eg 

-{>?—*y h<D-~m&Bf&TZ>t£h\z, Yyyj y 
^•I>j;-7'J>y (J£TF TTEJ tV^. ) lC.t-5 

«ifi:ttmmt>t\z,mm*y bv-y-z&z. ifc. ^ 

©S«^^ bV-i? 1 (4, *^IJg©Jg«Tf4. *(B]^<g 
Ht-H (Asynchronous Transfer Mode : J£TF TAT 
MJ tV^. ) \Z£K). I P/^^r^r- (JWT. 17^ 
iryb\ £^r>« ) *jMSfM-r5a(f^«y h^-^T* 

[0017] bv-y i \z\t, ft&vmmz-y 
bv-ytisT. mm*y bv-y nz*>ry bzmm 
-rzmmmmm^y bv-yA, B&^zfct. am* 

[0018] cti^nsB©aft^^ bv-y* rmmm 
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mm*y hv-zi t r&mmmm*y hv-in nz 

k>, mmmmmz-v vv-z\s.n>Ty Yv&mwzn 
vtitm^-r, £tz. gmmmm*? Yv-^itnTy 
b<D&m<D&&fT ? t\*m*>i3.i>\ tztx.it, mm*y 

\z.n>rv b&i£m2tiz>m&*>&z>L, &tz, &mmm 
m*y hy—irD&^ztEfrzmmz-y yv-o i \zn 

[0019] z.t\t><DmmMmm*y y^-va, io 

it, 1>?-*y h-cc>-S$£Jgj£U *nm<DMm-C 

it, -f-o-^^h (&mmm) -cmmztiT^z. 
[0 0 2 0] a»*yh7-^m. ry-Kj o-k 

ISi, HifflOU-^ HDi, S&O+StJl'-* 1 1 R 

[0 0 2 1] AfflJl'-? USB. 2tfiffll3ifi *y h 7 
-£7A. B^fzitC (.ZtzitAWft-? 1 HCSJ^$n 20 

l^X&Jg (/IX, ;P-h) ±CDl»&Ufc4'*8 

)V—& 1 1 RIC^m-r-5fc©T*-5o 4 , 8LN'-* 1 1 R 

it. \M)V-? 1 1 s tmwfr-? i i Dtomz&m 

$tl, A»-^l 1 Si^OAtry Y£<PmVTMM 

)v-<? i i Dicarr fc<zre&&. i i Dia, 

A&Vl-? 1 1 SfrS+aUl'-* 1 1 R£tf*bXM[i£ 
nttfc/^y r-£gfifi!l5Ifi*'y h"7-^D*fc«E 

(^.ftitmm)v-^ i iDic^snfcH^L7iv^> 30 

[0 0 2 2] &*5. ££Xt>, ^-^SrAW^-^ 1 1 

si, mmju—^i iDt, 4 , ^-^i lRtic^tt 

u wfi'iiu-* 1 1 D#AWu-*£fcs«^fc;&5. 
trFxta, z:ne.©A»w-^ 11s, thW)\<- 

?1 ID, fei^WH^ 1 1 RZ&Wll>U^®&iZ 

• [0023] jh? 1 lraictt 40 
wttiti. rjfi«&j (fi^nt regggj ) £LT©'j> 
^*<i2tte.nT^-5. fetxts, AW^-^ 1 istc 
it, m&Tz>3-3<D<pm)u—? 1 1 Rtcoraic. 3t?» 

'J L 1 ~L 3*^n^-*tX«^5nTV^. 
[0 0 2 4] dOi^iC, AWU-^ 1 1SIJ, *1-Sf5<D 

hy-^A, b^cxc (fcetficAfla 
1 1 sic^$nfcn> if frzmm 

2tiT2tzrt>ry HcMLXTE£^fT-r 

K), UiM)\>-9 1 1 Dli, TE -5. Ltt&-z> 

X, A#];U-^ 1 1 SfrZimK-f 1 1 DiT^ERSI 50 
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it, rTEERIJl tmttiz ££&$>&. 

[0025] mm*v vv-t? 1 it, ^mommx- 

it, • y^^<D— MtLTOMPLS (Mu 

lti-Protocol Label Switching) *Ilr»T»KS;l8^t 
3<fc?lcWfi£ 3*1X^-5., Z.(OtzSb, AMfr-? 1 1 
S, ttWJP-^ 1 1 D. IS&tfdpmV—fr 1 1 Rli, 7 
*<}V • • £ (Label Switch Router : t*T 

TLSRj tV»-5. ) tLTt?^nxv>?>. 

[0 0 2 6] MPLSB, OS I ^m^MZH tt£> V 
^■Y3<D1>?-*y Y - 7nYzDV<D)V-T-< 
Wt, ATM1>7I/-A- 'Jl/-§OKt2©X-f^ 
7->if$imt£M&21*:2>&m-C&2>* LSRtt, n>r 

v best h&m mntvx, ipjhi/xj: 

DfcT{£<2W^©ti!r«x£>-5 r^Jki 

;u • x-r^? 1 • x>>>» izmm-r^^izit, jdv 

tLXVP I /VC I (Virtual Path ldent i f ier/Vir 
tual Connection Identifier) 3W£ffl£tT.&. ftefc 
^, IP7H^«7^ (VPI/VCI) lC77t 

[0 0 2 7] MPLSUli, LSP (Label Switched P 
ath) t.mZftZ>3bii>frKit>WtM1st\tz.m& ((Ki®3^ 
^->3» ±TA^7^W§. MLSPli, O 
SPFco«kp^:g!C^©;p-T-'i'>^- yahn;nc«k0 

7£&zntzmt l \z®-3Tmfe-rzz.th~cgz>L, m* 

-^«g*) ^X. *SS!c©LSP$^ST-&^tfcX# 
-5. 

[0 0 2 8] b£rt^>X, S3SCLSP4I#©^-f 
^>^- /□ hZDltitmiiZ^h, utl^OLSP 

[0 0 2 9] t.tz, MPLSX«, g«J^£$3»:©L S 

p&mfeisT&<<D-<!itu<, mm*v yv-z 1 k<d 

Yv-74 vZfoft2r<t&-otz^iz. l^i:^5fe(riti]d>-5 

m<Dm&iti<k&\sxmtzt3.LsvziSc.iz.v, ccdlsp 

oXfc, iMm^-y YV-WYv-? ■< v#<D#&lZfeU 
1zy-(j-S.y7tJ.TEtf-inm£fcZ>. 

[0 0 3 0] LSPIJ, l*<D<J>?ftiZ&&MW>fe-r 
Z>Z.£&X£Z>„ tztx.it, 100 [Mb ps (Mtfy 

Y/m ] w«f^$:^r-r-5 i*©u y^fHizit, 

fl20 [Mbps] COL S P*5fi^T5uiA<T$ 
S. 

[0 0 3 1 ] L S Y> <DWLl£\Zit, tzizA.it, RSVP 
(Resource Reservation Protocol) S^:l4Ctl.$:ffi3S 
LfcRSVP-tunnelilV^T, j¥K±C0U>^ 

* ^-r s c: t «t 0 r? 3 ^ t *<x # s . 
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[0 0 3 2] mm*y hV-i? 1 T«, Z.COL S PIC«fc 

a*?>3» £LT, 01 \Z*-?£?\Z, 3o<0«& 
2 1 ~2 3tf2r,*>frCft&7Z.t<tl, £tzlt, SiWlCtfiJc 
£ ft -rfe*>*. AfifJH^ 1 IStt, /X 

h*MWr-5fcJi)0 3O©i!iK2 1-2 3 £Wf 

[0 0 3 3] &HES2 1~2 3?4, l*fc«2«±C0'J 

82 1~2 3£«jrT5U>7te t-^Tgfc-5l)>7 10 

[0 0 3 4] \m)V-9 1 1 Ste, TEEfiflfl-lC&SiM 
U £*X$©i£«<B!liI«*-.y h"7-7A, B*fcttCA» 

* i i Ream-*-*. *8tju-* i i Rii, ^jwa- 
inanity v h*7^ii.T, aura^u— ^ 1 id 
eftttxteirr*. bfctfot, 4>«ju-^ i iRtt, 

Mr? b<D I P7 W7><0i\r~T-4 • X> h'J£& 20 
5St5Ctft<, vsOVmntiWWry h©«2S (y 

llDti. TEEF B W(C*^§m<»ia«^«y h^-^D 
43±tfE<!:©ii#e&fiU i£«£tiT£7c7^.y Yfr 

e {$itz.\mm)v-? 1 1 D03>tfa.-^«*) icc 
K*Mfrr-s. fcfc, iam*^ r-9-7 1 1*. 

fl&i&Lfc.fc'Se, ATMSSfflLTH5©T, CdTH 
^5^HJVPI/VClt&D, lzltn>rv V\*AT 
M-t)\stVTtGm2tlZ>Z.ttt3.Z>. 30 
[0 0 3 5] JSfi^-y b?—i> 1 co h yy J yitOVtm 
\ZI&CT, LSPe«fc£i|£g8£s8j£U 

tlTV^#'J >^i5J:^'J >7F*?©#L SPOh77 

>y7eBrrsfil$8 (KTF tbyyjyyiZWt*® 
*8j rbyy-fvirttm £V>3. ) ££«-r 

it, OSPF (Open Shortest Path First) e*5tt£$# 
SftLSA (U :Link State Advert iseme 

nl) TJ&5^-^LSA (Opaque Link State Advert 40 
isement) &&.M2tlZ>. 
[0 0 3 6] ^-^LSAIi. ^-©tplC^-trClt^T 
#^>+rt$8ir-Z)ViT«, ^arT-SL SA^-y^itfL S 
R^>*7i-*t?S&£l$^T«HC«£#&<, BltfiiC 

CO&M <2S«) ^tLT77-yx^>y (Flooding) 

j&&«fc<. #^-*jwJra©p*ee#r*;i£*«-c* 

L^t), ^-^LSAtt, OSPFtV^7*Ph 
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E&e<£ffl-c#-&<fiiae r-97^ vtmrnz-stbTmrn-t 

-7±<D&)l>-?ffl-Vhyy4 V>7mn : £&&TZ>Z.ti 

[0 0 3 7] OV—9 1 1 0)Mf$>m 2 te, )U-7 1 1 
*ft*LT. AflOl'-* 1 1 S(D«4jB£*^-r^ , D-y^E 

B3 2<fc, -f >^7i-Xgt4 1~4 6 ££fit*.TU 

s. sfe, a«jp-*i i sim>t:zi-^ag**<tti* 

71-7,814 7d»l8^6n*. &*3, +«t;v-*i 1 

R*3«fctxm«u;w-^ i id(s. f >^7x-7^fi©fli 
*tf.50T, cci-m, a«ii)u-^ i i s commz-D 

[0 0 3 8] !21&gg3 2tt, A-Hf^JUItB 
#t*£3tt. 'J >^tttf-^^-X 3 2 a*±^- 
?LSAfflf-^-X3 2 bS^WS. U >7« 
«x-7^-7. 3 2 ate, OSPFTlSStlTV»5, 

LSAff-3"^-7 3 2bB, ^-7L SA^tefc 1 ! 

*» 

[0 0 3 9] fflJ9gB3 0li, BSU^CPU, 
U (RAM-fcitfROM) ^£«tx.TV>*. dCDi&SSS 
13 011 ^©(^©^USfctetatlcSBS 2 IClBit 
StlfcrayvAIC^^T, 321&gB3 2£J;UH->7 
7i-78g4 1~4 6 (4 7) (DMm&fro t£*> 

e, *k%,<nwrfc, hyyjy?<DVim\zfoCtz&#ift1& 

mm, n>rvb (ATM-tr)P) com&m, *^ls 

A©^*3i:^S«, gffb/cLSAlc«k£D^7tt 

7 L S Am^- 9 <D%.$imcD$kW$:ft o . 
[0 0 4 0] -f >?7i- X814 1 ~4 6 (4 7) 
(4, Att*A?7r6tA, ffllS13 OOMfPCDT. 

m&i<ftrz&v >?%ifcm2nz>rt>ry b (ATMt 
[004 i] ^c4o, /t^i/h (ATMtw com&m 

(ATMt;POM, (VPI/VC1) 07n-< . 

tifcA-HyiTMi^^-i' i i srticsJtex, c 

[0 0 4 2] < t ^-7 L S A©f - ^IiS> t- 5 7 ^ 

y?mmz. mmvtzjioiz, ospfic*517-5^^- 

7L S A&m^TJl—f 1 1 Rl]«:77-v?'f >?Ztl 
■5. i©^-7LSA«, H3lC^-rx-^^ifi*W 

tztf-oT, CGDBI3TS4, ^ L S A*#7jrS]IC3 
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(0 0 4 33 ^-^LSAte, LSA'V'^M^L 

SR-f >^7i-xffif$s©7^-;uH*K?^T»4, mz 

*tt«©7-f-.»'K) feWTSo Lfc#oT, 

[0 0 4 4] ^-^LSAIi, *€r<$Ht5<!:. LS 

[0 0 4 5] LSAA'yyii 2 0 /Vf hfr *>U *) , S 10 
t©LSA (t'C-i'LSA^CLSA) t^fflf 

tffigX— (Link Stale Age) . -tzfiss > (Oplio 
n) . U^tt^-f y (Link State Type: LS Typ 
e) , jrl—Z (Opaque Type) , 2W$t\ 

T (Opaque Id) , /SSJl'— ^ (Advertising Route 
r) , (LS Sequence Number) , U 

^fii^x^^ '-y-A (LS Checksum) , i5J;tfg$ (Len 

gth) c5&7^-;uHA^e.i»j5ic$nTv^ 0 

[0 0 4 6] rij>^^fi|x-vj »i, 2/HhA»e* 20 
0, CCt^LSA©^ (#¥<£) , -r&fr-sw 

[0 0 4 7] r^-^-> 3 >J «, 1/H hfr'&teD, )V 

a, h • u^;Ktti©;i/-^icg^.^^t$pi 

)VF<Ds&2 Mv hit, O h* <;/ r- tUfKTft, -^(DJU- * 
^ L S A£1}"/tf — r- L-TVi-5 (Opaque-capable) 

[0048] ru>^«ai^-f a, l/^hfrzn 30 

0, LSAO^^ilTl^. Jt^-^L SACDifi 
&IZ, V>t?Vt&?-i7G>m\-t, 9, lOiittelli: 

■5. 

[0 0 4 9] COMA^CD^-g-lrti, fOt^LS 
A©757f-f >^®ia (FloodingScope) (i "Link-Jo 
cal" D-*;p.^7h7-^^i:$n5. 1 

0 <D®&\ZlZ, >y«HW "Area-local" T 

&im7-;r^ >^£n-5 dilate 40 
V*. 1 KDm&lZit. >{fffm\t "Equivale 

nt to AS-exlernal LSA" -^cD;*-^— if L S A 

li, AS (Autonomous System) -^i^iZK^Xy 5 yf 
-f>i^$n-5. (1) -f^T<£fflj&jgi£ (Transit 

area) IC7 5 y5V >^$n, (2) Ky#tf—> (ba 
ckbone) 1pt>7.9~j 4 ffi.i$. (stub area) i:77-yf-f> 

^^n-r, o) &£ji—;5^e>, 

nt H -5 X ^ yffi«lCf6] It T « ±f£ $ *X& \ 

Ave Utilization=aXCUTY (n) + 
CICOjC (1) li, &Sh¥Xl (moving average) 50 
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[0 0 5 0] r/fc^-^j «, 

«fctXU>^«6l^i->^ --9-Aii, f^-©i2:e;i/-^*r 
f^fi£bfc2iy.±©^-^LSA*^^*-&(c > v>-rn 

icfflv^ens. rs$j 2/w ha^&g, co* 

[0 0 5 1] r^-i;.7-f-;|/Hj II, LSR-f> 
^7x-XtiSfgi, *©;U-* 1 1 \z&matiizv 

[0 0 5 2] LSR-f >?7x.-xmmt, 4MM> 
±ft2/Hh©E_B7^-;i'h , 1 !:, T&2M 

rE_B7-f-;PHj »i, ^*«XU 7" • 

ry>^ • t>v>Yi «. ^©^-^ics^nr^-s 
[0053] ry>*tt«j yyyfrmtt (Link i 

d) , ^yh-VT.^, n^y3>-^i , 7', LSP 
7J^>K 43J;tf'J>^ • x-^©§7^-;PH^e»#J 

[0 0 5 4] nj^fiSiJ^j «, 4/Hh*6ftt). 

-^*©1 P7h'l/7,^t. I"*? h • VX^J 
«, 4/Hhi^!i(3, U>^ISS'J^O (It:/) 

-?m*fr%f£*T. LSP*7>Ht 1/Uhfr*> 
UK). *<DV>>7\zWLWZ>tl1tLSP<D®&'itm-r. Z. 
©fflJS, Mm$\Z&\iibtlZ>LSP<D®8.tf$iik-r2>Z. 

t\zft^mm\zmt-tz>. 

[0055] ru >^ • -r-^j *gs©x-^^e. 

iKIr^i, -?-©U>^±lC^$nfcS-LSP©LS 
LSP«5tH&«tt, *^9!l:^-5 rh77-f -y^lCM-T 

[0056] rij>^ttfHu«j \t, ¥t$mmm wve_ 

Utilization) Hit} U >^^*/X-7"^ hS: (Loss) 
m73'J>^^ (Bwl) t©&7^-;PK^tt 

•5. 

[0 0 5 7] r^flyfJ^Sj li, 4/Hh*>5*0, 

OJClC«t0ffr^$n-5. 
[0 0 5 8] 

1 - a) XCUTY (n - 1 ) •••(!) 

fh^ST*^. ali*)fKb (7A-7>y) 



( 7 ) 



II 
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[0 0 5 9] 



CUTY (n) 14S& OTte^^n) ©U> 

^^ffl*^, cuty (n-D teiKftum cri3.t>*>mM 

(n-1) ) 09'J >^<sti/fi*£. ^-n^n^t, «T© 

CUTY (n) = m%\ (n-1) A^PfSlniWJ 

/ cm*u>^#«) - (2) 
fc*3, 5p£§{£fflsm, ffii^nfccuTYos^fit-r^c 

•5. 
[0 0 6 0] 

Ave_Utilization=ma x (l&SlKfi) — (3) 10 
rw^'J >^ggSE/^y H&J 14. 4/^ hfr^fcO. 

[0 0 6 1] 

Loss (n) =Loss (n-1) +NLoss — (4) 
Z\Z\X, Loss (n-1) «, 1 ftSMtfCDISft! (n-1) 
*t?Offi^»J>^|g3l|/^y hO^-fHft-e*«3, NLoss 

«. mm (n-i) 3^&w*jn*-ci^i;/tHi*u>^ 

K*/t4r<5/ HS"C*S. 20 
[0 0 6 2] rta^j'J>^^«J 14, 4/HhA^& 

u#u>?0*tt [bps iMy\-/m ] 
-To £©tttfjy i iojaisi3 

o ©;* * u *fcttffiift£B 3 2 c« 6* u^EHc^n, 

[0 0 6 3] l"L S PSeHffffij te, L S PISS'J^ <Ls 
pid) <h, LSP_COS^7X (Cos lsp) t, LS 
P¥Wf (AveUtilityJsp) £, LSPffl^S 

(Loss lsp) £, LSP«« (Bwl lsp) iz 30 

[0 0 6 4] l"LSP§S8iH\l It. 2/W hd^fcO, 
fCDL S POmfflT&^-r. rLSP_COS^5Xj 
«, 2/X-f M^ftO, *-©L S P©COS^774S 

[0 0 6 5] rLSP?Mfflfj «, 47H h*^ft 
0, -?-©L S PWWtEffl^SSL, tasBiC (1) i3«k 
(2) IC43V^T, tH^'J^fc. 'J>^-Cii^<LS 

p izm&vtziS:\z£K)Xtf)£>nz>. a»«25£ (3) 
tmm\z, ■z<DLSp\z&\i2>mmmv>$k±m£-?z>z 40 

[0 0 6 6] rLSPm*«*>X*-y H&J 14. 4/W 
-?-©LS PO083lS$nfc,4l^;Adry h©-& 
9r**SRU (4) I'fc^T. HS^'J >?£LS 

P ICg^-f^ £ £: C J: 0 #«> 6*1*. 

[0 0 6 7] rLSPf* 14. ^-©L S PjWRjfcSft 

ssstcSijo^Te.nfcfl?« [bps] ^lti^. z. 

OLSPffUH, LS P©I8^B$IC, -to L S P a*t9:5£ 
3 0©*^iJ£fctt£»£»3 2IC«11fc;*n, ffiig^n 50 



-^©rH*/^?/ hffc) 



[0 0 6 8] cn^Tir&^fcU >^¥^&ffl*. ffl*J 

*)>ir§&tn*yV9L, LSP¥^fflf, fcitfLS 
PtD^SS*/^-;/ fci^tf. #;u-^i 10* 
^I/-f-f >if • s s7srk (OS : fzizX-HL i n u 
x) tfUTJl^fATiKSlL. ffgLTUSv-^Att 
8 (CPUftf, GiU/^-y hftt?) ^-Tx-^ (7 

[0 0 6 9] K5*5,fctfH6l4, )V— 9 1 1 S©OS*« 
U 7;^-f ATiR^/^g LT V>-5 A#&©x- 

fcgi813 2©f-f l/^h'J "/proc/net/dev" (c* 
-577"f;K^>rt^*, 0 6l4fat&&K3 2©5^ L^ h 
•J "/proc/a tin/device" IC&S^r-f Jl'©^*, 
fnf-^l' (*) ^ICJ;t)^LTV^„ 

[0070] ^n6©sir^-rs!cfiat4. b^nno?- 
^-MTjs. ifc, ::n6©&<iii4, ;p-^iis 

-I" A (— /gPSRfllTOA t) TiRjKLTV^OT, P#*£J 
<D"C, Tzt^trnm (n-1) lZZ.(D7—Zf)V^miy 

tzf%<Dte tmm n\zz<DT- zf^^mvftmom t © 
m# z>z\t\z*.*), nn (n-D frzmmnti 
t© i mm<Dm<Dmtm.z#tbz>z\ 

[0 0 7 1] S5 IC^T ^-:/;W©-t¥#f4, "Receiv 

e" ©3t^*^-r«t5ic;u-^ 1 1 swsmicdi-r*^ 

-^^L, T^ti, 'transnif 

ic^-^i i so3ifflirfffl-r«.x-^^-r. «t. t- 

[0072] y;p*$J:tf2i«T— ^;nc*»t* 

"interface" 1 1 S iC&ttSftTV^-f > 

14, "lo" , "ethO" , "ethl" , '•eth2 , • , "atm 
0" , "atml" , *34;tX "alm2" 
[0 0 7 3] "lo" 14, "loopback device" ©«§T$> 

o, 1 i sic^s5!$nfcn>t:j.-^aB* (ei 

«C«H*IS) iC0-Y>^7x-X«:.«^-r-5. "ethO" 
~ "eth2" (4, •f-W»;htO-1'^7i-Xlt* 

•r-5. i isic(4, m i ic^f «t^tc, iSfifiUM 

"ethO" t4jMmWjffi<t^'>' h7-^At®, 
"ethl" t4Mff<K!liffim^-y h>7-*B£<D. "eth2" (4 
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err 

[0 0 7 4] "atraO" ~ "atm2" it. ATMi©-f >9 
7i-X4S*TS. mi iZ^T^oiZ, AM)l>-i?l 

"7—^ 1 ©3?©U >^L 1 ~L 3a<&ifa3tlTV>-5© 
T, "atmO" (4'J>^L 1 t<D. "atml" 14 'J L 2 
£©, ,, atm2" «'J>^L3iO&-r>^7x-X€rig 

err*.. 

[0 0 7 5] SW^-^UiSi^Slfl^-^© "byte 
s" it, ^tl-Ztl, &-f>^7i-^ (interface) 7&>£ 10 
3ff Ufc/^f h&fcitf&'T^^x-T.'vigftLfcA 
-f HfC*«lxTV»*. 1ttX.it, <i>97x—Z *Io" 
©x-^JC«fc-5i, AW^-^ 1 1 Ste, 
S8*^e.6 0 8 4/H h ©•?-:* £§MU I^UA-fh 
»©T-^«<>^.7i-^ "lo" ICiiftLTV^ZLt 

[0 0 7 6] §(It-7';W3J;^«t-7";I'CD "pack 
ets" ft, ^rti^tl, frf>^7i-7 (interface) tf* 

Itrttry hJ&^UTH-Sc -f>^7i-X 20 

"ethO" O^-^fCi-St, ^ 1 1SJ1, 2tf3fl9« 
<g*y hV-t/Afrib 3 2 4fi©/t-y»y h£§ffU 2 

[0 0 7 7] ^';i'*J:^jtfi'X-^';l'W "err 

s" -ic-tt-eri, #-r >*7x— **>&©«{tA«r3/ 

h©X5>-&£J;tf&^>*:7x-X^©i2i{fAy>;/ h 
[0 0 7 8] Sfi-r- ^';P43«t^ffl'x-y;KO -dro 

p" <a, -tn^n, #-f>^7i-7*^©s8/^^ 

[0 0 7 9] "fif 

(F I FO) ©SS) ^i^WfflatS-feO/t^ry hSfc 

(F I FO) ©S£) £jfcUT^-5. 
[0 0 8 0] Sm^-^PCO "frame" 

"compressed" taffiBlA -7" '.y hf!c£r, "multicas 

[0 0 8 1] 2l«-r-^*;KZ> "colls" tt-f — t)-*-y h 40 
(CSMA/CD7ti£) lC*5lt-5ff?^ (collision) © 
"carrier" tt-f — t)-*-y M::*m-5*r U 
"compressed" aj£tt/\{ry h*£. 

[0 0 8 2] 16 IC^-T-^— T/JP© "interface type" 
ft. iffifir^--.y h«7 — £1©U>;?L l~L3©3t3©A 
TM-f >^7x-X©^-f y^^L. "0 eni" it, -f 
>^7i-X« "eni" ©No. 1~C£0, "1 eni" -f 
>?7i-X« "eni" ©No.2-tf£>D, "2 eni" it. -f 
>^7i-X« "eni" ©No. 50 
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[0 0 8 3] "ES1/"MAC addr'" MAC (Media Ac 
cess Control) THUX&SLTV^. "AAL (Tx, err, 

Rx, err, drop)" it. ATM7^7"f->3 > • K 
•V (Adaptation Layer) ©A«ry h fC|»T 3i£t#Hf!f$g£ 

"Tx" tei£<f/^>;/ hgc£, £<M© "er 
r" ttB«X?-ft*. "Rx" BM^y £ 
fll© "err" te§ffX7-&£, "drop" jaSfiJ&SEA 

[0 0 8 4] H5i5J;tfE6fa, 'J IClWT-S. 

O S it, >J>?f*i\zmft>t1tz&LS 

[0 0 8 5] dW->7.T-Att®Ja, O S lei 0 U 7)1* 
(-j£B$fil][ulfHA t rt) TiR*3ftT^5©T, 

[0 0 8 6] fct^Ua", »#*J (n-1) C:*5tt5E5© 
SlffT— ?>© "packets" fc, ($Mn iciSttSigM-r 
-^©"packets" <!:©M?3-£#J£>£> 9 . W 

ess (2) 9>mim*ry hfc*^«e>e>ti*. sfc. £© 
M^T?*-5ta^/^-y h&£^©u>^©???*£Ti&j?-r 
•sctira:o, it (2) ©cuty (n) ##ie>e>tt$. £ 

e.lC, £©CUTY (n) tCg-^T, ftjf25t (1) ©Ave_ 
Utilization#<;R#>£ft-S., 

[0087] *fc, ^©smx-^iifciase© 

"drop" it. tmn>ry r-&©«frffiT;&5©T, 
n© "drop" ©fift#ffi8E5£ (4) ©Loss (n) £tiZ>. 
[0 0 8 8] <^-^LSAC75'yf-f>^*ft> 
(1) Sl®777T^>y*S 

^LSAta, 77";r-f>^ (flooding) SrfflV> 

*-(^>ifit, ittz.n, -izmNimmTthZtizTz 

^sff^n^iwiei^raA tj&Lt (»*b<faA t©iE© 
si&fg) t*ot, mm*v hv-p iw-^ls 
A©sifiic«ko«a^b^v^RS-r*o, ^t?, te£#j 

feffiia, ^tt, ->5iL— > 3 >, 

[0 0 8 9] 0 7ta, Sl©7 77f^>^ffi©J!lI 

©osn^^-r^p-^-v-ht?*^. ^©«is»a, 
[0 0 9 0] *-r, i i izw.m&&At<nz>%f\z 

ioT, ;u— ^ i ltf&m-rzt, 5!ilgi3 0©^ 
izmtznttt^c? (s^«S) jWBftan. 9ni#«rBflis 

Uf77"S 10). 
[0 0 9 1 ] fe'iV^T, ^-f7©^ffl t**??^^ 

Bt nq Pb*]^ t i h izm l t *^ t* -5 *^*fjs £ n •& (7. y 

VlfS 1 2) . JjiUTV^V^^-lClifT.^^yS 1 2 
TNO), ft!l©;U-^ 1 lj5">£LSA££{f LTV>-5fr 
4f-5*^*iJSEStlS (Xf77 s S2 6) . te©;P-^^ 
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NO) , Xr^/S 1 2ICBI9, §fflbTV»^«#IC« 
Uf7^S2 6T?YES) , •gftLitLSA^^- 

©miJgtt. ifflj£bfcLSA^-yy©U>^ttti:?-'f:7"© 
MICJcoTfTtons. 'J>^««^"r^9. 
tel l©«^lCtt. ^^-^LSAt*iJ»f$tX, ^nJW 
^©lig-g-lCte, itStffWLSA (^-^LSAJW^COL 
SA) £*flW3n*. 

[0 0 9 2] tf^-^LSAT&S^ICte (T.'ryy 10 
S28TYES) , t^-?LSAif-^A-7©I 

«f5as (^ic^je) #frfcn af->ys3 0) . ■?-© 
^) ut^ys3 2) . ^©&, xf^ys 1 

2 ICfflg^MS. — j§#©LSAT*s*3'i::« 
UT^yS2 8"CNO) , 2#©LSA©£{fi&g# 

frton Ur-^S3 4) , ^©&, aisttXT-yys 

12ICM-5. CWa^OLSAWSfafflSICta, U>i7 

«if-^^-^fflS«rii*^*nTv^. 20 

[0 0 9 3] Xf7^1 2T^VCDB$maW.3]Tth 

? a> e. © l s a atgffi $ nx v>s * g ? £ 

n-5 (Xt^^S 1 4). 

[0 0 9 4] LSA*<£fi$ftTV>5lf3-|;:te (7.5^ 
7S14TYES) , Xf>y/S 1 6^e.S 2 0 43«fcZ* 

s 3 6 ©$aga<f? tons. nn&ojastt, itfMLfcx 

ryyS28*»f 1 S3 2*«fcC/S 3 4 t-^n^ni^UT 
*«. -€-©«, 3"fVP#|H] t fi-5£B$fy]Ttb£&SLT 
V»2>©T, iW©^-^LSA*«tftSn, d© 30 
^-^-^LSAA<-r^.T©'J>i7 ((UAU>^) lentil 

[0 0 9 5] f©g, g^— ^©5j-"<-£rLSAlCJ:S 

^-^LSAw^-^^-xwHSffffla^fr^n* 

Uff^S2 3) . -f-LT, ^V^DC'Jtyh 

[0 0 9 6] —Jj, 1 4 »::43V>T, AS©;U- 

^&*^-*LSA*«ft«*nTV>fcV»«£l::«, It 
?>\Z&JV—?<D*'<-!?LSA&4if$L2tlT, -r^x© 
U >£McaiajSnfc» Uf-^S2 2) , &)l-jra> 40 
* L SACiSt^-? L S Afflx-^-7.© 

s»fffla*<fTtons af-y7S2 3) . -j-tt. *-f 

-r*»U-fey hZtl (7T7/S2 4) , 7^-y 
yS 1 2 ICRS. 
[0 0 9 7] (2) a?2«77-yf^>y*S 

A££«-r££, ^-©Sftbfc^^-^LSA©iHfIi: 

-i^LSA^ML, Mff-TS^ffi (C©7j*££ r*2 
©X^'VtV J^^ttj tV^P. ) *>£S. 50 
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[0 0 9 8] H8tt, SB 2 ©7 5? 5 s * >V?5ft.V>%M 

[0099] sr. ^-^ i i ic««*«iS:Asn*«ic 
iu, vA«e»($n (x 

fy7"S10) , *-fV©P$Rfl t **W«P#raTth 1 
UTV>«tii£9toWll£3ft« Uf7yS5 0) . c 
©KfltBtrplTlh 1 tt. 1 1 OOSA«->7ri>«I 

s^^nxvi-5. d©p$p«flTth i sc©«t^icis:«rs 

©«, £©— SP$BflTthl$:gaTS*}«C. te©^-^ 
J8» 8. 2 U±<0^-{r L SAi&§flt/fc«^T*^T 
^\z-z>^x(om— rt§©^— ^LSA$2 

[0 10 0] ^"f7©R$fB1 t*tBflffiS#fS]Tthl IC^UT 
H-S^lCte (Xf7 7*S5 0T?YES) , &<D)V—? 
1 1 ^©^-^L SA©§ff£f#-?T. SE©JP- 
*1 1 ©h^:7^i7te«£JKa&fc:*^-^LSA;W£ 
^/M{f^n (Xt^^S 14-S24, S36) , 

©&, iasiax-^-yys 5 oirMS. 

[0 10 1] -is, ^-fV©R#n3] t*«BB««PIWTthllC 
JIl/TVi&V^Ctt Ufy7"S5 0TNO) , ffi© 
1^6,^-^LSA4S«L.TI), ee©;> 
1 1 ©h57-f -y^W^^iK^fc^-^L SAtt 
ffr£/M«£nf (7>f77'S2 6~S3 4) , •?-© 
fflgttX-T^^S 5 OKMS. 
[0 10 2] (3) SJSS©?^^-* >ifM 
S107777^ >y7jSiS2 0777T^ >y*te 
i^^tt777f-f>^afc*5. -Tfcto-£, 
^-^LSA*-^B$Bi]B}]B3Tth-t?2lft-r-5 <fl 1 © 

7777^ yy-fim tth\z, (lowiiA^t 
a ©!*«££*>(;:. geojp-?©h77^ ypmnt 

K*7c^^-^LSA$:^L,. j^l«-rS (S2077 

[o i 0 3] 0 9*3J;y:0 1 oii. sswx^-y^w > 

Lfc0 7 * J; 8 » y D y - hlz& VZ&m £ m. 

z.tiL-?z>. zLommh, ^«iH3 oiCcko^fr^n 
s. 

[0 10 4] ^^7©X?- h (7xf7 7'S 10)^, 

-^B#f?i]Tth 1 £*£MLTU£^<h*e>fr#*J&£n.& 
(7t7 7"S 5 0). 

[0 10 5] t*<— ^B$nflTth 1 iCj^LTV^ 

^V^-g-ICtS (Xf-^S5 0TNO) , 7f7^S2 
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lA^^-^LSAA^fi^nst, z.<n* 

1-9 L S AIC«k O^-^-^SSrfflga^fTSn* 

[0 10 6] ^-fvWUBI t Ai-^B$f{flRflR5Tth 1 

tc3SLT^-S«-&lC« Uf'^S5 0TYES) . * 

[0 10 7] IC- 5mP^(STOTthl;i^LTV>ftV>*g-§- 
\Zit (Xfi/7'S12TNO) , tik<D)V—9 \ 1 
LSA<£>§ff£*#oT, CCOflilCD^-^ 1 1 

mtmrn^) wmtfznz ut^^s i 6^e>s2 

4, S3 6) . ^-CDtg, jfllti, 7fy7"S5 0l:R 

[0 10 8] -73, — fcPSMWIJBTthtoibT^fcate 
t:U (7fy^S12TYES) . te©,^— 

^— >?LSA<D&m<DmmKm&i3.<, iEo^-^o 20 

L S AA<MS 

ft, j£ff3ft-5 (7f7 7"S5 2~S6 4) . * 
T7/S5 2~S6 0©J!HH 7Ti/yS2 6~S3 
4©«n.Hi^-ft j eftl^t;T$)0, 7f77'S6 2~S6 
4(DMSl«. 7T'^S2 2~S2 4©J!lSt(Mi;T* 
*. ffiStt, Xt^:/S 5 Oirgl-s. 

[0 10 9] <t^-^ L S AfflT-^^-XWf-^ 
«j6*S.fctf-€-fiMe«fflS>H 1 2 «. 1 l©IStg 

&B3 2lC^t€.ft7 t c^-i7LSAffl7 i -^^-X3 

2 bo-r-^utis^s-r. 30 

[0110] L SAfflf-7^-7 32b«, 

tf. ) 1 lO^-^LSAStt^-^LSAf 
-^^-X«|jg#: («T TOLDB«lifi^j tV^. ) 
51a~51c, 52a~52d, 53a*5cfctf53b 

[0 111] Ayva • 0\t, 
)i>&ffi?L. &8216-fe;K4, SftSftfc^-^LSA© 

LSAA.. y yi:;&5 r^jp-^j 01 (Tft*?-£/2:£ 

)V—^<D\PTVV7,) SA^yaltA'r/aihl 40 
(CIS, OLDB*&jg#^©#^>**<teiW£ft-5. fet 

/s<v->3.«sh i ic^j*:-r-5seig-fe;ncii, old 
-raaaie-fejuctt. oldbims 2 a^©#-r>^ 

**. Ar>aih 3 lCMJ^T-5fStg-t;HCl4, OLDB 
«ifift:5 3 a'vCDtf-f -tft-Pft»lWaftTV» 

^ftrv^-s. 50 



[0 1 12] OLDBM&m*, Sffbit^-^LS 
AOrtS (K13*5«tDCH4ir^-r&7^-;PK) £^tf 

(fc£;U*OLDB«$jS<fc5 1 ali^<DOLDB#lifi#: 
5 1 b-s^/JW , ;P-hiTOES (3Xh) © 

iH|tlCj6Mia:7-f-;H<»*-d'A/TV»*. 10©OLD 

Bmmmzit, 1 -p©;u-^ 1 1 wzh&lt^z. 

[0 113] • 7—~?)VS 0 <D/\y z/^fatV 

Tli, /c<hx.tf, LSAA'^O tfc&Jl-fi fit (I 
PTHIxX) £SESc«h*fcU £©g&£Sl#2 5 IT 
&gLfci8j (SE&M) A<fflV>£ft5. £©«£-£, Ay 

->i • t— ^5 o «, 251 ia©fet&-fe;n£wu i§ 

h7-? 1 \H<D*m.<F»\-—9 1 1 tt. 2 5 HI© 
#)l>--7\Ztt®3<tlZ>Z.i:£fcZ>. *VX, 2 5 1 <@© 

#)v-zf\zftmi*nit&?)v-zr\zm.-rz>mL<o)\'-9 

©OLDB^jfiftrte, fctK.«OLDB«|jS^5 1 a~ 
52c<D£o\Z, JtW >:$MCJ;?)jg*g£ft-5. 

[oi 14] &*5, )v--j\zm,-*z>ft&v»v- *? 

fit, I P7 h*U-*a*ifiV>©-Tf, i&lWfil'fcjfiH&KlCE 
S^ftTV^iltAi^-V^ 

[0115] cicD«t^ic, A<y->a. • T—zrfr&m^z 

Z\£lZ£Q, tiUk<D)U-*&>f)l'-ZflZftm-t?>ZL£i>< 
7?€?-5<znr. ^iB-r^J:^^, Mo^ooldb 

[0 116] 01 lit 07*^01 OlC^-r^T-^y 
S18. S23, S30, *i^S6 4C^-^LS 

a/8 =f— $ *<—7s <osmmm<ommu9&m<Dmn^m-r 

yn-j-^-W&z. Z\<D$m\t, &)V-2\ l©© 

ggfi3 OlCiO^fT^ft^.. 

[0 117] ^-i?LSA5:»Mt50LDB 
$j£#©3E1£®i££fSt&ge3 2rtlCSl«oIflg^f^^ 
*<*fjj££ft5 U-rv^S 10 0). Jt«oJflHT*-5« 
^•icfii Ufy^S 10 0TYES) , fBt6cffi*£#ffli« 
£ft Uf7/S 10 2). ^«$ftfe12i&m«ilC. S 
mLit^-^LSA*i1#iW$ft^ Ur-yys 1 0 
4) . 

[0 118] m^X, ^-^LSAStftlfeJl'-^ 
OI P7Kl/X*V\y>aSn, Z.<7>;\v^^m.^:TV 
l/7it^A'r>a • t— ^5 o ©tEt&-tr;P*<*fe5£3 
n-5 Uf5»7"S 10 6). IS^T, efej££ftfcSBtgHr 
;HC*-r>^lC«t»3^$ftfcl Sfcl42KA±©OLD 
B Sff^ftfc^-^LSAW%«^ 
-?<D I P7 a-r«.fc©* { afe-5^f-5^* {; fiJ 
^ Orfcjb-fettSK) ^ft^> (7ry7'S 10 8). ^© 

e«-fc;uc*fjET*o l d B«usflc©y;p— ^icttoa 

[0 119] — »-r*OLDBJ»iB#*«fcV»«£lCtt 
(Xf7^S 1 1 8TNO) . SfS^ftfc^-^-^L S 
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A£te$LfcOLDB*«jfi#te. Xff^S 1 0 6t» 

izm&iZnz. fttx.it, /\y 012©A»y 
■>alhl<5«^;ll, Sff^nfc^^-^LSAWO 
LD6WI1 OLDBffliS#5 1 c CD&SICffiig;* 
ft, OLDB#tj£#5 1 cPUzm-tZftfztf'f >?iZ 
it, m&2ftfcmztt.OLDBW)&&^<D#-l>5'1) i & 
MZftZ>. 

[0 12 0] — XT-yfS 1 0 8 l£*5V>T, -SrT 
2>hCDtf&Z>t&-&iZit (Xr^/S 1 0 8TYES) , 
SfiSnfctf^-^LSAtfSHt (B#f5S«ICgfc«) CD 

— & L S A) #>£3£>*<*J£3n« {7.7-V7S \ 1 
0) . 

[0121] am-?te^®&\z\t af^ys hot 

NO) , &m2fttt'<-?LSA\tg&m2ft, 

zfs i o 2-e&&t*ftfz&m.&mmnt<ftz> vzf-v 

ysil2). -2r, -fitSrTi&S^Kte Uf-^S 
1 10TYES) , £CD&J??CDOLDB«ti2t#at, 
^-X3 2 b«ICKir$.-5*V^OLDB«|jg^tAn 

#*.e>ti£> Ur^s 114). an© 

OLDBHM5 1 htf, ZmZfttcmittZ-t^-trL 
SASrWr-S.OLDBWjfi«: ( l"0 L D B$j6#:x J £ 
) iri^TAtlfTLen^^CIt £<D[b]1;& 
@!COLDB#l3t{*:x^}iFA5n-&o OLD 
BJf«jg^-5 1 c£OLDBJMi6#5 1 a©ffil:8gt 
p_ef fective_path_ i = p pa t h_ 
pef feci ive_path_ i =Min (p 

) 

dCt, p_path_i«, filKSi (palb_ i ) £48fiE-r* 
1 SfclJ2JW±«'J>i' (link_j) gflcQTOttAI* 
p_path_ i =Average (AveUlili 
Loss_path_ i «, ISK i ««jsftT«fi-U >^cDg§ 
Hl/VJry hffc (Loss linkj) UT<0 

[0 12 9] 

Loss_path_ i = 2Loss_l ink_ j — (1 1) 

mm nt, /^y hw%mtfft£.vit®&\z, 

iblzWrW.-rz>J:?\z&JE-rz>l!:tt><Dm&.-V&Z>. Cft 
it, rtfyh<DmmtftJ.^i%&\Zit: V>#<D&.ffip_p 

ath_i t^fi^tfi-a-r^A^, n>rv h<ommw% 

M.ffi&ftt?>lZtiiE-rz>&mtf&Z>fctbT'& 
•S„ pccilingli, ffe#j£#r©±Pgffi-?&3. 

t o i 3 o ] mm i . 2 , 3 *-*ve 

p ave ef feet ive= £ (peffect 
i - (12) 
Cit, LBW_palh_ i «, i CD&iI???trC£>-5,. 

[0133] a d2) &±mm\zmTit#>&£, 

pave_effeclive= (5M+1. 6M+0. 6 M) / 
(1 0M+8M+2M) =0. 3 6 
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ZtthlZ, OLDBtitjfi#5 1 c CDifi&ICOLDBfl* 
iS#x£^*rt£C:<!:fcT£2>. 
[0122] *V»^-i7 L S A WO LDBi 

'&#vw&famtmi&-2ft 116) . jas 

[0 12 3] <ft»»»o-«>ftai:, LS 

Affl^-^^-X 3 2b lCfett$nfc*;U-^ 1 1 CD h 

y >?mmz&-3\->Tfit)ftz>&iiiftm<n-m\z-D 

10 [0 12 4] SKI. 2. 3 (Hl#IS) <0&&mtt$. 
(LSPCD?f?i£) [bps] Sfn^niOM, 8M, 
2MiT5. 

[0 12 5] AWl*"* 1 1 S («lSgS3 0) «, T 

. 3<D*ft*ft<D$z%)fiisi£nm-rz. ^cir, -t*j«&a 

U>*CD#IR&CDfUSf£ii-giJ 

&\Zit, \M.&m\Zfll1ti*:itW?Z>Z.£itmM-Z$>Z>Z\i: 

[0 12 6] Z\<DM&ltkffiit, W& i O^lfttSpj 
ffective_path_ i fc£;LtfWTCD5£ (8) i3 

£Zf (9) T?#J65 
[0 12 7] 
i X f (Loss_path_ i ) — (8) 
effect ive_path_ i , pceiling) — (9 

30 -c&q, WT»s;ic«to*«f>e>n-&. 

[0 12 8] 

2ation (link j , path_ i ) ) —(10) 

tlp ef feet ive_path_ 1 = 0 . 5, pef feet ive_path_ 
2 = 0. 2, p_effective_palh_3 = 0. 3tt5i, 
jiSSl. 2, 3C0^h^7^ [bps] 14, 
niOMXO. 5 = 5 M, 8MX0. 2=1. 6M, 2 
MXO. 3 = 0. 6M«t:£-S. 

[0 13 1] fcHT. 1 1 S (S!l3&e3 0) 

it, (Load Adjusting) £fr?. £8S 

40 1, 2. 3©^T£<g$Wfcl:3CD/W:/£*&U 
£ CO/X'f Zf<D¥-i$Qiffl m P ave e f f ec t i ve*<JWTC0^t;lC 

[0 1 3 2] 

ive path i XLBW palh i) /ZLBW_path_ 

[0 13 4] ifiK(8lT^»J-rs^^AEBW_pa 
th i [b p s ] TmTCDsSlCfc 0»ffi^n-5„ 
50 [0135] 
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AEBWpalh 
- (13) 

[0 13 6] Sg&l<D#fjT3l^^AEBW_PATHI = 

(0. 3 6-0. 5) X10M = -1. 4M 
mS&2<D&&-tZ>m$)$r®AZm_Pm2= (0. 3 6- 
0. 2) X 8M = + 1. 2 8M 

mm<D&m-r2>n%}tt&.AZM_?m3= (o. 3 6- 

0. 3) X2M = +0. 1 2M 10 

fc*s, &fttt©»»r**8&#*©«ftt«. -1. 4M 

+ 1. 28M+0. 1 2 M=0 

co 1 3 7] ^(D^n^mzm^xM^mmirro 

t, m\\Z-0\*T\$. 5M-1. 4M=3. 6M, g 
&2\Z-Z>^T\-tr 1. 6M+1. 28M=2. 8 8 M, 
j5K3lC3ViT«, 0. 6M+0. 12M=0. 72M 
tfcO. 2, 3IC3Wr, 3. 6XGr:2. 

88XGr:0. 7 2 X G r CDtfcTfftffitfft ( h 5 
•;/;7CD#B2) ®^SSfT^.««J;V^ti:75:S. fcfc. G 
rte, H#S8S{S8cT*-5. 20 

co 13 8] (#121) mmztizm&zmm, 
$8=&itxm-r-5b77^^^WS«»^S-eaboT, £E 

-r -&«f$8^fl!j©y - h h 5 7 ^ y zttnmm 

suss n*:5sm&© h?7^-^ iciirr^timfcsfrr * 

Miz&K>Mm-£titzM8.&E.<Ds-\ i izntttt2nizmm 
t&oh^yj y?\zm-rz>tfs%kh, muvyy-ivZ'fe 
$8§mge \z «t 0 g{t 3 nfc w^cd / - h \zmt $ 

MK©h77>f y?lcl«T31£*8££f2tgc-r5 h?:? 

40 

[0 139] (#122) #£ll;*V>T, fffl32h^:7 

m cr t \zmi t e © j - v \z&m2titzmm®v> Yyy 
mm. 

[0 140] (#123) #32 1 IC^T. HHtZhyy 

m<Dh^y^ ytnzM-rztfmw&tiKD;- vt^^m 
2tiT&K.mz, w^riEro/- Fizmwtztiftmm® 
cd v=>y^ vt/izm-rzwimzmm-rz., vyy^yv 50 
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i_ i = (paveef fee live- pef feet ive_pa(h_ i XLBW_path_ i ) 



10141] (#124) #12 1 IC^^T, M&hyy 

mzt icMia i e«v - h ic**** nfca«»© k 5 7 

mos-Ffrzmm-znTZfzwz, «9B2eE©/-H 

?z>, hyyjy&mmwm&m. 
to 1 4 2] (#125) mmztizmnzmn, §ft 

•rzmmi&t&G-? %mm*y hv--inz&vz>Mm; 

n^jffi«?s© h ? y ■< y z kbit -sit $&&jr& 
rsh??* mzhyyjypmm 
j: *) JKjfe$tifcM?2@Etf>y - h ic&iasn*: 

£<i $ nx £ rzmm<D j - k \z&m $ nfc»«i& © h y 

7 y y * icfflT ««« £ £t2tgcT -5 h y y 4 y ? t»«!2 
mmt, Zffix.T^ZhyyjylrtimtiLMgLm. 

C 0 1 4 3 ] (#12 6 ) #12 1 5. 5 CD V>T ft** 1 13 
lC*3ViT, FW3Bfl!l<Dy-KA^i£ffl$nT^feh57^ 

•y^(c(?g-r«^$fi*, 2i«*nT*fciiflrHH£i»<«ao 

CO 14 4] (#127) #S2lA>e>6<DWf;n^l-p 
ir^v^T, mt&hyyj y9\zM-rztfm&, hyyj 
y 2 SrfflTJ-rSjlffli^CD h ^ 7 <y * lcWr^«^t?$> 

to 14 5] (#128.) #t2i*->e.7cD^-rn^i-p 
izts^x, mmvyyjyzmymzkmtf, &*>frcib 
e.nfc-)ti^rawRa z t \z mm s e co y - k ic^j* 
$nfci§«K(D i-77^-^ iciia-f siffg^rcsi-rs, 

t0 14 6] (#329) #l2l^e.8CDVi-rtl^l^3 

icijv^x, Mf2h7 7^^i7ic&g-r^>'t««^, ®«kcd 
Ltc®&iz&\iz>mmmtfi>ttm®m<D¥-mmmm, &m 

1 0 1 4 7 ] (#f2 1 0 ) #12 1 9 <D^-rtLfr 1 

os PFiz&nz,*'*.-? ■ v>?&mfe%-v& 
b5y<ty?M$mm&m. 

[0148] (#82 1 1 ) #12 1 £ 1 0 <D V^n^ 
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[0149] (m& 12) #ge i fre. 1 1 cowm^ 

y-H^, fffli2ii{f*«;/ hV-ylZ&HZhyyjyy 

[0150] (#tsi3) #s i a>£ i 2 ©wrnfr 

lOK^T, 11332 h 7 7 -y^+S^ffitS^. Av> 
j-'-x-^t, t5^/-h'©h7 7^y^lrW-r-2> 

-7m*. mtz&;-\ i *^--z\zw.m-?z>®mit/\ 
v -> i vtz/\y -> 7 h t-f •5e^&-fe:;^£^rr 
«fj?2«iiS#:5 ; -^"N<^-i- ^jWfcwsnT* o , ante 

[0 15 1] (#1214) #121^6. 1 3<D\,*-rtlfr 

l-zuz^x, muvyy^ vztemmmz, Yyy 20 
* ypizws-r&mm&mm-zmz. mcs-why 
y*v!7\zm-rz>timtfwzif&-rz>m&\zte, we 

[0152] (Mgai5) mmtsnzfemzmm. s 

82j8ff*>7 K7-^±©i<iyn h3;«ffl3tl5^ 30 

&3 n&flse i e k ntMKo h 5 7 * \z 
MT&mgi&mvis-Fizjzm-r&byy'fyi/titnM 
<3Mt, Mo;-\*ftt,$km2tiTzrz&me>/-\*\z 

%h?yj yymm&mffit, m^hyy^ yymmfsL 
ikmz£0tiLm-2tifiMtiE.&e.<oy- Fiz&mzwzm 

mt&<Dbyy4yt7\ZM-tZ>tis&iz. ifof&hyy-<y? 

tfiw&mmzj:Q&mt<titziftm<&<Ds- \*\z&mt<ti 

1t&m&(Dhyy4y?\zM-rz>tiimt&fiZ&-?Z>hy 40 

yj y?$mtmmt. *«^.Tv»*y-H. 
[0153] (ftte 16) ffl<f$n^.««*3i«, s 

K&Tz>mmmtz&-?z>mm*y hy-?\z&ttz>mj 

-HTSot, aEtCt£^£nfc2i{ii&©K7:7^-y? 
m h yyj y ?temiN.Mmz£ ?)<X*£n7it3326E© 

y - h iz&t&zntzmm ss© y y y a y y \zw$z>mw. 
t. «&<d j - h #> e mmz tixgiz®m<D ; - h ct*ti 



[0 15 4] (#3217) jHf£tl-StS?$8£i2Hf, 3: 
«£fctt4'*8T£*g&©y-K«i: ) f**ggc©/-K£ig 
*rr-5iffifa&££WT-55Hf*-.y h«7-^IC*}tSS5l2 

h 9 7^ y^*««**j*Tr*oT, Hi 
E©/- h'lC^$nfca^fK©h9 7-< y?lcBr*-« 

)\s-c&mzti2>*y±.-i;\z£r), idm^^tiTzmi 

S E © / - F tc&iBi«£ nfciiM&© h y y s y y \z wr 

Tgtc&mv j - h ic»«snfca«is© Yyy^yy 

h* IZ&I&2 ntz®mt&(D YyyjyZ icwr*** 1 , 
Sa#*7j8;. 

[0 15 5] (#E18) 3SfiSnS1S«$Eim, § 

^w-r-siiffi h v-y \z^^>m%z 

H fC^^nfca«S^09 Vyyjyy icW-T-S^ f8£iR 

^l, Mte«?*^nfc^ffiSE©y-Kic^^n/tja 
mt&ovyyj y9\zMtz>nmk., 

«7jffi. 

[0156] (#1219) itfiSnSfi?^*^, S 
y-H-CSfr^ns, t522il«K©h77-i' yy\zmt 

izwTz>ffimzw.ikir2>m®t, mie.mm*y vv-o 

±<DMm7nhzvi'T'tiim-ZftZ>*yt.—V\z£r) t ffi 

tm%kt<nfzmt&&e.(D;- Fiz&mztHzmis&o h 

yyjyy \zmtZ> W$g*ffl©y - K* I^SIflT-S^MS 

m<D;-\ i ft%m.mznx&izm<i&<D;-\i\z&m 
zntzmm%i<D vyyj yy\zm?z>tem&&m-tz>^ 
mt, mmm-zntzmm&s.cis-Fiz&ifc-i'titz'M 
mmwyyj yyizm-rzmmt, mw.^m^nfzm 
f2<a© j - h i:as«!s nfeii{f ^© Yyy^yi/\zm-r 
z>mmtzm , &tz>m§£, ^m^r^^hyy^yy 
mmw.ik7nyyA. 

[0 15 7] (#52 2 0) 3§m;*nst&«£M{f. § 

m-?2>mm®£&m-r z>mm*y by-?\z&vz>mi 
y-H-c^^n^>, fW32ism^©h97^^i7««^ 
ns.m-r^hyy^yymmtn^y'ay'y^^-DX, m 
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[0 15 8] 

mi) *ftwiz&z>m&$L$fk%im£ffi?Ltzy-t : £& 

[0 2] A»H^OM* 7"Q 7 ? 0T« 5. 
[04] ^-^LSAlC^n^'J^ • x-*©^ 
[05] ;W-^<DOS*iU7;^-f ATJCt^/WSLT 20 
[06] ^-^©OS^'JT^-f AT««/flLT 
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[07] ^i >y^fe©«as©ssn$:*-r 
[0 8] m2cD7 7^x-<>ry77*©iQrS®gsn**-r 
[09] &z<»7 ? Jifev&mnm.ntt-r 

[010] mzoyyvv^^i >ifJ5m<b&W<DWLt\tt 

t7D-ft- bT£>5. 

[0 11] ^-^LSAfflx-^^-XHtffflS©^ 
nS*t7D-ft-f-T*5. 

[012] ^-^LSAfflr-^A-7>Of-^ifi 

1 Ifll*yl>7-^ 
1 1 S AiJP-^ 
1 1 R 'Pmfr-f 

1 i d m«;u— ^ 

LI, L 2 , L 3 U >^ 

2 1. 2 2, 2 3 iggg «Rg3^^->3» 

3 o ^m&m 
3 2 teifc&R 

3 2b ^-^LSAffl-x-^-T. 

4 1-4 7 -f>^7x-AgS 



[01] 




[0 6] 



/pcoc/«tjn/d6v*©e^T *f 



interface type 


BSI/'KAC* addr AJlL(Tx, err, Jtx, err, dxup) 


0 eni 


0020e«00co84 0<0 0 0 0 0) 0(83 0 76 0 0) 


1 eni 


002O»*003ee2 0(0 0 0 0 0) 0(0 0000) 


2 eal 


D020e*005e34 0(0 0 0 0 0) 0(0 0 0 0 0) 
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[H2] 



ft* 



y 

4 — 



A* 



-A r 

its r * 



4VT?ir-7> 

mm 



! Itft i 



12 



t15 



MS 



It* 



KB 



[S3] 





ft* 







*i 'i'i'i 4 . B . i . , .'. > . fl , 1 . J . >. *. «. MA I. *. * i. s. ». ». 0. 1 



I 1 I 1 f I 



MM, 



Lift 



v,^^^^^^^^oA^^^^i7,>J,o1■^,M,« VlV[ 0 1 



lWW|W|(A w ,Uliy,b > ) 



LBFHP*<P»U») 



LWHttHMl 
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interface 


Receive 


byt«* packeta 


errs 


drop 


f if O t HUM < 


7csBpr«*sed 


■nltlcast 






67 


0 


0 




0 


0 


0 


etliO 


XW54 


324 


0 


0 




0 


0 


0 


ethl 


0 


0 


0 


0 




0 


0 


0 


mtbl 




0 


0 


0 




0 


0 


0 


ataO 


10488 


76 


0 


0 




0 


0 


0 


mtml 


0 


0 


0 


0 




0 


G 


0 


*t»2 


0 


0 


a 


0 


0 


0 


0 


0 


Interface 


Transmit 


bytes packets 


srrs 


drop 


f if o ooIXb 


carrier c 


o«pre»iod 


lo 


6084 


67 


0 


0 


0 


0 


0 


0 


rthO 


2 66 3 Q 


267 


0 


0 


0 


0 


0 


0 


stJtf 


0 


0 


0 


0 


0~ 


0 


0 


0 


atl»2 


0 


0 


0 


0 


0 


0 


0 


0 


mtaO 


5054 


83 


0 


0 


0 


0 


0 


0 


at»l 


0 


0 


0 


0 


0 


0 


0 


0 


at«2 


0 


0 


0 


0 


0 


0 


0 


0 



( 17 ) 



*$M2 002-204250 



M7] 



(yf<—t>LSA<n \ 



S10 




S20 



I 



S32 



V 



S22 
S23 

S24 



S34 



S38 
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[0 8] 



S10 




i 



6 /i— *lsa£ 

I 



I 



S22 



S23 



S24 



S34 



1 



S36 
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[m9] 




S22 



S34 



^S23 



S24 
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S36 



a*K&LSA<05Wt*m 



(8 1 0] 










^ 


r 





S80 



a«<0LSAO«ffl«a 



5 



S58 



S62 



3 > 



see 
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[0 11] 




I 



SICK 



*«aF*ifcia««*i= 

tf-"«-*L8A£»* 



SI06 




SIM 



1 



sue 



*l>OLDB*jtt*«> 



I 



S116 



51a 



jL 



Sib 



51c 



52a 



hi 
h2 
h3 



OLDBiitft 



53* 



52b 



53b 



» 0LDB» 



1 

► OLDBlifi* 




OLDBim 




OLDBftffll 



52c 



jL 



¥ OLDBiitft 



52d 

A 



+ (mm 



50. 



V 



